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1. Executive Summary
This repot discusses the results of a research project concerned with the impact of ISDN on the

Army. The research project consisted of three parts, the first was an engineering survey and technology
forecast. The second and third parts were concerned with bringing together the prime Army experts in
ISDN and to review the understanding of the Army's transition strategy for moving to ISDN. The key
results of the project are summarized below with backup and further discussion of the results in the
body of this report. The results have been clustered into seas of

IMPROVE ISDN EDUCATION
The Army needs to conduct a series of training sessions tailored to all levels of users of ISDN to
Inform them of what ISDN offers and what Its limitations are.

The planning meeting for the workshop as well as the workshop itself identified a disparate level
of knowledge of ISDN within the Army and what it was able to do and what it is not able to do.

EFFECTIVELY UTILIZE OTHER'S EXPERIENCES
The Army needs to maximize the use of the experiences of other ISDN users and providers.

Numerous commercial and government organizations are conducting or have conducted ISDN
field trials. The Army should utilize and participate in those experiences in its own planning for
the transition to ISDN.

SUPPORT THE DEVELOPMENT AND EXPLOITATION OF ISDN APPLICATIONS TECHNOLOGY
The Army should support the development of ISDN applications tailored to its needs.

The effective use of ISDN will depend on the exploitation of applications technologies developed
for ISDN. In addition to exploiting technologies developed in the commercial marketplace, the
Army needs to develop its requirements for Army specific ISDN applications.

ASSESS THE IMPACT OF ISDN ON O&M

The Army needs to evaluate the Impact of ISDN on O&M functions since it contains more than
just switching system technology.

One particular problem identified in the already conducted field trials is that the O&M community
was not adequately prepared to support ISDN. The merging of automation (hardware and
software), switching and applications technologies increases the responsibilities of O&M organiza-
tions.
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ASSESS THE TRUE COSTS OF 'SDN

The Army needs to develop comprehmnsive cost data to adequatel asess the cost(beueflt of ISDN
in al aspects of Amy opentioms.

The Army needs to assess the tre costs of ISDN. Transition to ISDN is perceived as a mechan-
ism to merg voice and automation functions without having to replace etant plat. Beyond the
cost of installing ISDN switches ISDN. for exampe , nqures ISDN wenninals, or adapeors,
replacement in some cases of local ar networks. network bridges, and the development or pur-
chase of applications.

ALLEVIATE SECURITY CONCERNS
The Army needs to alleviate any concerns of security associated with the operation and use of
ISDN.

ISDN technology allows for potentially easier breaches of security due to its interconnection of
voice and automation functions over common networks
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2. Introduction

- This is the final report of the Inteopetable Global Information Services Research Program. The
project was tasked with investigating Integrated Services Digital Network (ISDN) technology and its
impact on the U.S. Army Infomation Systems Command (ISC). The project was broken down into
thre major subtasks: 1) an engineering survey and technology forecast (reported on in a previous
deliverable [AIRMICS]); 2) the conduct of a video workshop to gather opinions of experts on the issues
associated with the transition to ISDN; and 3) a set of recommendations for facilitating the Army's
transition.--e results of subtasks 2 and 3 ae contained in this report.

The repit is organized with this introduction followed by an investigation, conclusions and
recommendatiom sections. In addition, there are attachments that include the agenda and participants
of both sessions, and a copy of the presentation materials of the video workshop.

The i conclusions, and recommendations am the author's and not necessarily those of the
workshop ticints nor of the US Army.

3. Investigation - '- W' ,- C.4 .'i4' ..-3 ,'- "AX r-,

3.1. Subtesk I U 1-- j " ~r !#. .

The purpose of subtask one was to conduct a stam-of-the-art survey of extant ISDN technologies
and most importantly, experiences of the commercial and govemment sectors with usage or trials of
ISDN. A general literature survey was conducted ard that survey was augmented with previous work
performed by the University of Arizona (Arizonal. In addition to the need for technological currency,
the survey allowed us to contact those who had been involved with usage or trials to participate in the
planned workshop which was a pan of subtask 2 of this project.

3.L Subtask 2

This subtask was accomplished in two pars, the first was the conduct of a planning session at the
University of Arizona w determine the agenda of the video workshop. The planning session was con-
ducted in the Planning and Decision Support Laboratory of the Management Information Systems
Department of the College of Business and Public Administration. The list of participants in the plan-
ning session am included as Attachment A of this report The planning session was conducted on
December 2 and 3, 1987. The agenda for the video conference was produced and much active discus-
sion occurred as a result of trying to produce the agenda.

Several interesting issues beyond the development of the agenda were observed at the workshop.
These issues were addressed at the video conference and ame discussed in detail in the discussion and
conclusions sections of this report. Essentially the issues were concerned with education, management,
and execution of the transition to ISDN.

3.3. Subtank 3

This subtask completed the agenda for the video workshop, invited the speakers and conducted
the workshop. The workshop was conducted on May 25, 1988, and was broadcast from the Georgia
Institute of Technology, the University of Arizona and the University of Maryland. The broadcast was
able .o be received at any location in North America that had an Association for Media-Based Continu-
ing Education for Engineers (AMCEE) satellite receiving station. In addition, the broadcast was video-
taped and the tape of the sessions is available by request to the Director, AIRMICS. The workshop
presenters and the agenda are included as Attachment B and C, respectively, to this report. Attachment

-D includes a summary of the presentations as well as the presentation materials of the participants of
the video workshop.

The video workshop served to clarify some of the issues that had been identified in the previous
planning session as well as confirming some of the issues that need further investigation. The issues
are included as a part of the discussion section.
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.Discssln
Thm project was motivated by the Army's recognition that it needs to be fully prepared to

manage the inevitable vansition to the integration of communication and automation technologies utiliz-
ing ISDN and that it needs to be prepared to exploit ISDN applications technologies as they become
available. In addition, the Army identified a need that all levels of management in the Army should
l-ess a thorough technical understanding of ISDN, so that decisions on its use would be made based
on an understanding of what ISDN can and can not support

Since ISDN is a technology that supports the merging of automiuon interconnectivity and voice
circuit switching, it crosses a barrie of separation between communications and computer technologists
and manger. This merging of technologies was recognized by the Army in 1984 with the decision to
combine automation, communications, records managemntau audicVvisual, and printing and publications,
into a new functional area, the "Information Mission Area" (Army]. The concern with the merging of
automation intercomectivity and voice circuit switching with ISDN was also reflected in the field trial
presentations of the commercial sector at the video workshop and in discussions the author of this
report had with other commercial field trial personnel These people felt that the most significant issue
of ISDN was not the technology, per se, but the coordination and management requirements of the tech-
nology. The Army has experienced similar problems with its Information Mission Area merger [Army].
The video conference confirmed the conjecture that the major issue in transitioning to ISDN is related
to managing the total transition (computers, communication and applications) and that the transition
should be looked at from a perspective of the operational and policy as well as procurement point-of-
view.

4.1. Planning Session

Ar the planning session we had gathered what we felt was a set of the prime personnel that would
be involved in ISDN from a user as well as a provider perspective. We use the terms users and provid-
ers to separate the different views of two groups that will possibly be impacted by ISDN. Users can be
grouped as those organizations that will be using the services of the technology, where providers are
those groups directly or indirectly involved in te implementation of the technology, such as policy
makers, installers, and planners It is also recognized that users and providers ame not necessarily dis-
joint sets and that a user may be a provider and vice versa in different instances of operation. That
group of people was gathered at a single locality to develop the agenda for the video workshop. The
purpose of the meeting was to identify the issues of the Army's transition to ISDN and to determine
what areas of research and/or development were necessary to insure a smooth transition.

4.1.1. Issues from the Planning Session

It became apparent from the discussions, that using attendees had differing opinions on what
ISDN was, what it wasn't, how it would help their organizations, how it would interfere with the opera-
tion of their organizations, and what was necessary for their organization to prepare for it or to at least
anticipate its arrival. It should be noted here that there isn't really a question of whether ISDN (in the
sense of switching technology) will be a reality. The vendors of switches ae anticipating marketing
ISDN switches in the near future and that is the technology that they will support. In addition, second
party markets are appearing that are developing ISDN supporting technologies, such as ISDN terminals,
ISDN interfaces to PC's, and ISDN applications. The provider attendees had no doubts as to whether
ISDN would occur, since they felt (in all likelihood correctly) that the technology that they could pur-
chase in the commercial market place in the future would be ISDN-based and thus that would be the
technology that they would have to buy.

4.1.2. Recommendations from the Planning Session

In addition to the recommendations for the video workshop agenda, a recommendation was for-
mulated from the planning discussions that was not included in the workshop agenda. The recommen-
dation was the need for ISDN education. The Army needs to conduct a series of training sessions
tailored to all levels of personnel to inform the users of the technology exactly what ISDN is and what
it is not. This series should be focused at the "middle" managers who are not part of the ISDN
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"community* but will be impacted by its usage in their organizations. The video workshop included a
presentation by Dr. Philip Enslow that overviewed ISDN. His brief introduction -was included to try to
mitigate any confusion over the subjects to be discussed later in the workshop. Such a presentaon,
probably more comprehensive for more technical personnel, should be available to all potential users as
well as providers and decision makers in the Army. The inclusion of Dr. Enslow's presentation as well
as this recommendation was made based on the discussions at the planning session, in dt the partici-
pants in it had a disparate knowledge of ISDN and had misinformed opinions of what its purpose,
scope, and effect is and the impact it will have on the Army.

4.2. Video Workshop
As has been previously mentioned, the video workshop was conducted on May 25, 1988, and was

broadcast from the Georgia Institute of Technology, the University of Arizona and the University of
Maryland. The motivating factor for selecting the video format for the workshop was that, we felt the
issues to be discussed at the workshop were important to the whole Army and that the best method of
disseminating the information was through a broadcast format. Appendix A of this report contains a
description of the lessons learned in conducting a video workshop.

4.2.1. Agenda Review
The agenda of the workshop was intended to present a perspective of ISDN as an emerging tech-

nology from both the user as well as the provider viewpoint. The first part of the agenda provided an
overview of ISDN and the expectations of the technology. The second part of the agenda was intended
to provide the current Army communication plans and the Defense Communications Agency (DCA)
policy level recommendations for ISDN. The last session dealt with user/provider perspectives of
ISDN. In addition, there was a wrap-up session that tried to summarize the day's events and issues and
questions that were identified. The following section will describe the issues and questions.

4.2.2. Isues and Questions
It was apparent from the presentations and discussions that there is a potential problem with the

Army's ISDN transition plans. The missing element is that there does not seem to be a management
linkage between the implementation level (those who are charged with purchasing and installing switch-
ing systems and networks) and the policy level (such as DCA and the Army, Director for Information
Systems for Command, Control, Communications, and Computers). This problem has also been
identified by some of the field trial personnel in the commercial sector. As has previously been men-
tioned, ISDN crosses previously separate technological arenas, namely communications and
automation/local ar network technologies. Therefore, it is not surprising that there is often a missing
linkage. Historically, switching systems have been the purview of the communications organizations.
They are chartered with planning, installing, maintaining and operating the telephone systems of enter-
prises. These groups have not been involved in the computational technologies. Even though their sys-
tems supported usage of computers, there was a reasonably clean separation between the technologies.
This interface definition is useful when management structures and the associated authority and respon-
sibility mechanisms can be put in place and effectively managed. Conversely, the distinctions of com-
munications and computer systems is becoming blurred with contemporary technology. ISDN is an
example of the blurring of the technology. This is probably a necessary evolution, both in a marketing
sense as well as a technical sense. The providers of communications technologies can increase market
share by continuing their migration into the information systems domain and conversely computation
providers can move toward the communications markets. The technical issues are also apparent, in that
a goal of both markets should be to provide integrated information systems that are transparent from a
user's perspective as to their locality, centralization and interconnectivity. The result of the blurred
interfaces, is that both sides of the communications/automation aretw' are now having dificulty defining
their areas of responsibility and authority and are having problems with understanding the translation of
policy measures to implementation objectives and plans. An example issue could be what are the
effects on the Operations and Maintenance (O&M) community on the maintenance of ISDN systems.
The technology of ISDN includes software and maintenance of that software. Typical communications
O&M functions in the past have been concerned with hardware maintenance.
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Are there hidden costs associated with the use of ISDr Questions that should be addressed
include; have costs for terminal equipment been included, have .retraining costs for O&M personnel
been included, have impaclts of tariff regulations been assessed? Most commercial justifications for
ISDN center on plant installation savings, that is, the availability of installed wires being used and the
savings of not having to install new plant to affect computer communication.

Has the impact of ISDN on security been completely addressed? Connectivity typically lessens
security because of the loss of physical security.

How can the Army capitalize on the experiences of other users of ISDN to minimize the unneces-
sary lesson learning that can occur? Several field trials have been conducted with commercial com-
panies and government groups such as McDonalds and the State of Arizona, respectively. In addition.
the Air Force is conducting an extensive trial at Mather AFB. Can the Army directly participate in the
Air Force trials, and has the Army consulted with the other groups who have already concluded their
trials? Also has the Army contacted the European groups who are installing and using ISDN in their
countries for their experiences?

How can the Army properly exploit ISDN applications technologies? One of the areas that is just
beginning to mature is the understanding of applications technologies that capitalize on the technical
features of ISDN. Many of these applications will be software packages that utilize the underlying
communications mechanisms of ISDN to more effectively offer functionality to the user. Examples
include, mobile ISDN using digital cellular radio, broadband ISDN and video technology integration,
applications programs that utilize the ISDN medium to effect low cost distributed systems, and
numerous items that won't be considered until the technology is in place. The Army needs to position
itself to be prepared to exploit the technology for its own mission.

The issues and questions listed above are based on a perspective of proactive management. On
the other hand, ISDN could be treated as an addition to the infrastructure of the Army and thus would
be treated as merely an addition of modem technology to an existing system. This approach could be
taken from a view that the extant plant won't be effected by the addition of ISDN, and that the usage
of it can be more efficiently managed on a learn as you go basis.

S. Conclusion

The conclusions of this type of project are different than that of a typical research project in that
we initiated it with the goal of determining the potential impact of ISDN on the Army from a user per-
spective in particular. The results of the project can be categorized into Army impact, provider impact
and user impact. The provider impact (ignoring the O&M question for the moment) is minimal, in that
they are going to be buying ISDN switches in the future because that is what the commercial market is
going to offer. The user impact is based on a perspective of services offered, not technology. Users
require certain capabilities to conduct their mission. If ISDN provides those services, the user will be
satisfied. If it does not. most users will find mechanisms that will provide those services. The services
the user provides on his own may not be cost effective nor may they conform to industry and govern-
ment standards as they most likely will be created in isolation. This has been called "Islands of Auto-
mation", in the Information Mission Area, with each organization creating its own solutions to common
problems [Army). A question also arises here as to services being provided that are not required by the
user and whether or not those services will be used and if so will those services have an impact on the
efficiency of the missions of the user community. From the Army impact category, the conclusions one
can draw are:
1. The complexity of ISDN probably requires a broader view at the middle management level than

one would normally expect from a communications system upgrade.
2. The true costs of ISDN probably haven't been evaluated beyond the base installation costs. ISDN

can probably affect significant savings in that arena, but what are the offsetting costs that may
occur in the usage, operations, and maintenance areas?

3. Can the Army capitalize on the experiences of other users and providers of ISDN and reduce the
costs and mistakes of the introduction of the service?
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4. Can the Army influence and exploit the applications technologies that will be developed for
ISDN?

6. Recommendations

The recommendations of this project are not specifically aimed at conducting new technical
reseamh. The Whnology of ISDN exists or is in development. The questions that need to be answered
am concerned with management of the introduction of the technology and how to best utilize the tech-
nology in a cost effective manner once it is introduced. Specific recommendations ae as follows:

Maximize the use of the experiences of other ISDN users and providers.
A program should be undertaken to utilize the experiences of other users in developing the
Army plans, including direct technical and managerial involvement in the Air Force project
In addition, Army personnel should interact with other commercial field trial users and pro-
viders such as the European telecommunications industries, the McDonalds management
and operations personnel, the Bell Operating Companies, the State of Arizona. and other
field trial users and providers.

Support the Development and Exploitation of ISDN Applications Technology

Two items should be addressed. First. the Army should be technically aware of the appli-
cations technologies that are and will be developed for the commercial market place. An
effective use of ISDN will take advantage of those applications. Second, the Army should
decide which areas of application technology it should influence for its benefit.

Evaluate the impact of ISDN on O&M functions.

ISDN crosses the automation/communications boundaries. responsibilities and authorities
can thus become blurred. Questions should be answered as to who is responsible for main-
taining ISDN-based applicautons software, who is responsible for changing the functionality
of the ISDN system, who is responsible for purchasing, installing, and maintaining ISDN
terminals and associated equipment and then mairtaining both the software and hardware.
Once responsibilities have been established, then detemination of whether those responsible
are adequately trained to perform their mission has to be assse

Assess the true costs of ISDN.

Costing data should be developed to address the total cost of introducing ISDN including
the impact on organizational efficiency and operations as well as structures. Cost data
should also be developed for any required training/education of the O&M and user person-
nel.

Security Issues Need to be Fully Understood.

Security implementations potentially become more complex with the interconnectivity
offered by ISDN. ISDN technology allows easier breach of security due to its ease of inter-
connecting voice and automation functions. At the simplest level, this can force
encryption/decryption if more information than is necessary. In addition, the goal of ISDN
to allow complete interconnectivity of voice and data circuits is counter to the goal of a
most effective security measure which is physical security.
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Appendix A

The selection of the transmission media, the AMCEE satellite network, was based primarily on
financial considerations. AMCEE and its sister network, the National Technological University (NTU),
ae a non-profit educational system established to promote the dissemination of educational information
to the nation. Member of the networks are universities, industrial firms, and government agencies. The
networks have a daily agenda of university level credit courses that are initiated by universities and spe-
cial event/workshop presentations such as this workshop. The AMCEE portion of the network supports
workshop type presentations. The only disadvantage of utilizing the AMCEE network is that it requires
a special "half-hand" receiver for reception of the broadcasts. This limits reception to member com-
panies, universities, and government agencies. This results in a somewhat limited dispersion of the
information, but we felt the cost factors overrode that issue since in addition to broadcasting the
workshop, we intend to distribute the video tape of the workshop to all interested parties.

We also considered the use of the Defense Commercial Televideo Network (DCTN) for our
delivery mechanism. It was not selected because it was not available at all of the anticipated delivery
sites and is primarily designer' as a video conferencing network and thus did not have a broadcast capa-
bility.

We planned the workshop to be broadcast from three sites to ease the burden and cost of the par-
ticipants having to travel to and from a single site. Invites were from Arizona, Georgia, New Jersey
and the Washington, DC areas. Thus the three sites were chosen to be as central to those concentra-
tions of participants.

A minor factor was the onestion of what is the difficulty of arranging a video teleconference of
this magnitude and what are the issues that should be addressed in the future use of this technology.
There are obvious and not so obvious issues that were discovered in preparing for the event. First and
most difficult is the classical problem of scheduling, but in addition to the usual problem of scheduling
the speakers and participants, we had the problem of scheduling satellite time and studio time. Since
we anticipated broadcasting from three sites, we had to coordinate the schedules of the three
university's studios, uplink and downlink equipment. and support personnel as well as the satellite itself.
The power of using broadcast video technology is the easy dissemination of information and the reduc-
tion of travel requirements for the participants. In addition to these motivations was our hope of creat-
ing a dialogue between the participants at the three sites as well as those who were watching the
workshop. The dialogue was minimal. Our conjecture, which was substantiated by the studio
managers, was that the dispersion of the participants, the one-way video, the difficulty of calling the
sites with questions, and the fear of being "on the air" significantly reduced the effectiveness of the
workshop. A mechanism to improve interactions is to use n-way video tansmission (that is, simultane-
ous transmission/reception with multiple sites). This would allow improved interaction of the personnel
at the points of transmission, however, it would not improve the participation of people who were
watching but not located at the transmission sites.
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ATTACHMENTS
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ArrACHMENT 1

AGENDA AND PARTICIPANTS IN VIDEO WORKSHOP



ISDN in the ARMY: What are the Realistic Expectations

25 May 1988

The U.S. Army Institute for Research in Management Information,
Communications and Computer Sciences

Due to the significant progress in digital communications technology and the increasing demands
by users for improved data, voice and image transmission, as well as the demands for reduced costs of
communications, providers have proposed a network technology called the Integrated Services Digital
Network (ISDN). ISDN as currently envisaged integrates the three transmission needs and provides
value added services to users of thm media. This results in an apparent single network for all com-
munications requirements. In addition to the integrated services, ISDN attempts to maximize the use of
existing plant of the user's facilities.

The U.S. Army Institute for Research in Management Information, Communications and Com-
puter Sciences (AIRMICS) is sponsoring a conference to be presented on the NTU/AMCEE Satellite
Network to discuss the impact of Integrated Services Digital Network (ISDN) technology on the U.S.
Army's communication plans. In particular, this conference will explore the relationship to the user's
communication needs with the services to be offered by ISDN. The purpose of the conference is to
determine if any specific research topics need to be addressed with problems of transitioning to ISDN.

The conference will start with an overview of ISDN technologies. This section will be broadcast
from Georgia Tech. The second session will be a series of presentations on the current and future
Army communications baselines and their relation to ISDN. The second session will be broadcast from
the University of Maryland. The final session will be a series of talks by users and providers of ISDN
service'. The final session's speakers will consist of people who have been directly involved in ISDN
field trials and will be broadcast from the University of Arizona. Each session will terminate with a dis-
cussion section, to provide a forum for the session's speakers and appropriate discussants to summarize
the results of the session and to pose questions for future review.

The Association for Media-Based Continuing Education for Engineers (AMCEE) provides short
courses and seminars via satellite and video tape. It was founded several years ago to promote continu-
ing education for the engineering profession. The prime vehicle for delivery is the NTU/AMCEE Satel-
lite Network which consists of over 30 universities and numerous government and industrial locations.
AIRMICS and Georgia Tech, with cooperation from the University of Arizona and the University of
Maryland, were able to schedule this teleconference on the NTU/AMCEE Satellite Network.

The conference will be broadcast from three sites, Georgia Tech, the University of Maryland and
the University of Arizona. The conference will convene at 1100 EDT and will terminate at 1700 EDT
on the 25 of May, 1988. Each site will transmit for approximately one and one half hours with time
allowances for breaks and equipment changes. In addition to the transmit sites, the program is available
to anyone with a receiver equipped to receive the NTU/AMCEE transmission methods. The conference
has been announced on the NTU/AMCEE Satellite Network.
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Sesion Outlne

1. Welcome and Inmduction

Mr. John Mitchell - AIRWICS

2. Overview of ISDN

Source Site - Atlanta, GA
Time 1100 - 1245 EDT
Site Coordinator - W. Michael McCracken - 404-894-6172
Discussion Leader - Major Allen Osborne - 404-894-3136
Video Coordinator - David Edwards - 404-894-3378

Speaker
Dr. Phillip Enslow - Georgia Institute of Technology
Mr. James Whitehead - Bell South Services

2.1 What is ISDN ?

2.2 What ISDN is not

2.3 When will ISDN be truly available on the competitive market place ?

2.4 Discussion - What impact will ISDN have on the communications marketplace?

3. The Army Communications Baseline

Source Site - Washington, DC
Time 1300 - 1445 EDT
Site Coordinator - Dr. Spencer Rugaber - 404-894-8450
Discussion Leader - Dr. Spencer Rugaber - 404-894-8450
Video Coordinator - Mr. Bruce Rights - 301-454-8888

Speakers
Capt. Corzine - US. Army PEO Networks
Mr. Robert Annett - U.S. Army PEO Networks
Dr. Owen Halpeny - Defense Communications Agency

3.1 What are the current and future Army communications requirements ?
3.2 What is the current Army communications upgrade plan ?

3.3 What are the Army plans for ransitioning to ISDN ?

3.4 What are the DCA plans for transitioning to ISDN ?
3.5 Discussion - How do these ISDN plans impact the user community ?
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4. What ate the Effects of ISDN

Source Site - Tucson. AZ
Time 1500 - 1700 EDT
Site Coordinator - Dr. Ralph Martinez - 602-621-6174
Discussion Leader - Dr. Ralph Martinez - 602-621-6174
Video Coordinator - Ms. Eileen Matz - 602-621-5084

Spas
Mr. Mathew Whittington - State of Arizona
Mr. Lee Bryant - Mountain Bell

4.1 What are the Effects of ISDN from a Provider Perspective ?

4.1.1 What are the benefits to the providers of the types of services and capabilities that
will be provided ?

4.1.2 What are the resources required to provide those services ?

4.1.3 Will ISDN create increased functional capabilities for the provider and to the user ?

4.2 What are the Effects of ISDN from a User Perspective ?
4.2.1 What services do current capabilities not provide ?

4.2.2 What are the future services that ISDN may provide?

4.2.3 What are the costs and savings to transition to ISDN ?

4.3 Discussion - What should be the Army be doing to transition to ISDN ?
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ATTACHMENT 2

PARTICIPANTS IN PLANNING MEETING
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Mr. Joseph Davis
Atm: HQ USA ISEC-PAC
Ait: ASBP-EI
FL Shafter, HI 96858-5470

Mr. Philip Dykstra
Army Ballistic Research Lab
Aim: SLCBR-SE
Aberdeen Proving Ground, MD 21005-5066

Mr. James Fox
CMDR USAISEC
Atm: PLN-AS
Fort Huachuca. AZ 85635

Mr. Manuel Garcia, Jr.
HQ USAISEC
Aim: ASB-SET-N
Fort Huachuca, AZ 85613-7300

Dr. Owen Halpeny
Defense Communications Agency
Room B232
1860 Wiehle Avenue
Reston, VA 22090

Mr. Charles Hoehn
USAISEC
Aim: ASB-TEP-S
Fort Huachuca, AZ 85613-5000

Mr. Stephen Kerr
HQ ISEC
ASE-SIA
FL Huachuca, AZ 85613-5000

Dr. Ralph Marinez
ECE Department
Bldg. 104
University of Arizona
Tucson, AZ 85721

Mr. W. Michael McCracken
Software Engineering Research Center
Georgia Institute of Technology
Atlanta, GA 30332-0280
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Mr. Ralph Meachan
CDR USAISEC-CONUS
Atn: ASBC-SE
Fort Richie, ID 21719-6010

Mr. Mike Muuss
Army Ballistic Research Lab
Aim: SLCBR.SE
Aberdeen Proving Ground, MD 21005-5066

Dr. Jay Nunamaker
MIS Department
College of Business and Public Administration
University of Arizona
Tucson, AZ 85721

Mr. Chris Orndorff
CDR USAISC
Aim: AS-RM-CAP
F. Huachuca, AZ 85613-5000

MAJ Allan Osborne
AIRMICS
115 O'Keefe Bldg,
Georgia Institute of Technology
Atlanta, GA 30332-08W

Mr. . W. Thelander
USAISEC
Atn: ASB-SIS
Fort Huschuca. AZ 85613

Mr. Vic Wallace
CDR USAISEC
Attn: ASB-TP
Fa Huachuca, AZ 85613-5000
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AFFACHMIENT 3

VIDEO WORKSHOP PRESENTATION SUMMAREES
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The following paragraphs provide a brief overview of the presentations that were made at the
video workshop. For more details of the presentations refer to Attachment 4 which contains the
briefing charts and to the video tape made of the workshop.

1. ISDN A Brief Intoduction - Dr. Philip IL Enslow. Georgia Institute of Technology

Dr. Enslow's presentation consisted of a concise introduction to ISDN including what it is and
what it is not. He reviewed the history and the future of ISDN and discussed the potential problems
with the technology.

2. When Will ISDN Be Available - Mr. E. C. Whitehead, Bellsouth Services

Mr. Whitehead presented a view of ISDN from the operating company perspective. He reviewed
the deployment strategy of Bellsouth Services for the introduction of ISDN and presented some current
and planned specific ISDN projects that Bellsouth is deploying.

3. Army Telephone Communications and ISDN - Capt. Mark Corzine, U.S. Army, PM Switched
Systems

Captain Corine overviewed the Army's plans for telephone communications upgrade and the
transition to ISDN. He described the major upgrade projects for the Army throughout the world and
discussed the Conus Telephone Modernization Program. In addition, he discussed the Installation Infor-
mation System Improvement Program.

4. DoD Planning for ISDN - Dr. Owen Halpeny, Defense Communications Agency

Dr. Halpeny provided a review of the DoD's ISDN plans. This discussion included the current
working groups involved at the DoD planning level, what the activities of those groups are, and the
draft schedule for the major milestones to be accomplished to accommodate the transition to ISDN. Dr.
Halpeny concluded with a discussion of the principal open questions of ISDN. which included require-
ments. complete and stable standards, and the cost effectiveness of ISDN.

5. What We Learned - Mr. Matt Whittington, State of Arizona

Mr. Whittington reviewed the ISDN field trials that had been conducted by the State of Arizona
with U.S. West from a user perspective. He described the trial approach and the positive and negative
results that had resulted in the trial.

6. ISDN from U.S. West - Mr. Lee BryanL Mountain Bell

Mr. Bryant reviewed the same field trial as Mr. Whittington, from a provider perspective. Mr.
Bryant also discussed other trials that U.S. West has conducted and reviewed their findings to date.
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ATTACHMENT 4

VIDEO WORKSHOP PRESENTATION MATERIALS
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ISDN A Brief Introduction

Dr. ftilip H. Enslow, Georgia Institute of Technology
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When WHi ISDN Be Available

Mr. L. C. Whitehead, Bellsouth Strvices



WHEN WILL ISDN BE AVAILABLE?

E. C. (JIM) WHITEHEAD
BELLSOUTH SERVICES

MARKETING LINES OF BUSINESS
05/25/88
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ISDN DEPLOYMENT STRATEGY

DEPLOYMENT IN THREE PHASES

- TEST PHASE (1987-1988)

GOAL: UNDERSTAND ISDN
TECHNOLOGY AND
CAPABILITIES OF THE
ARCHITECTURE

STRATEGY: TEST INTERNALLY ALL
SWITCH TYPES

TIMEFRAME: AT&T (TOCO HILLS) -
MAY TO DEC 87

SIEMENS (BOCA TEECA) -

SEP 87 TO JUNE 88
NTI (COURTLAND ST) -

JULY TO DEC 88



ISDN DEPLOYMENT STRATEGY

LIMITED DEPLOYMENT PHASE
(1988-1990)

GOALS: GIVE MARKETING
DIRECTION TO
TECHNOLOGY

POSITION BELLSOUTH
FOR ISDN



ISDN DEPLOYMENT STRATEGY

LIMITED DEPLOYMENT PHASE
STRATEGY: SELLING EXISTING

TRANSITIONAL SERVICES

IDENTIFY ISDN SERVICES

AND MARKET NEEDS

CONDUCT MARKET PILOTS

ESTABLISH ISDN PRICING
PHILOSOPHY

TRAIN ON DATA

IMPLEMENT STANDARDS

PERFECT ISDN
TECHNOLOGY

MODIFY OSS TO SUPPORT
ISDN

DEVELOP METHODS &
PROCEDURES



ISDN DEPLOYMENT STRATEGY

REASONS FOR LIMITED DEPLOYMENT:

* ISDN TECHNOLOGY WILL BE NON-
STANDARD, VENDOR SPECIFIC AND
PROTOTYPE IN NATURE

* LIMITED ISDN SERVICES AVAILABLE

* CPE WILL BE NON-STANDARD AND MAY
HAVE TO BE CHANGED AFTER 1990

* SUPPORT SYSTEMS ARE NOT IN PLACE TO
HANDLE THE ORDERING/PROVISIONING/
BILLING/MAINTENANCE ON A "FLOW
THROUGH" BASIS

THESE LIMITATIONS MUST BE CORRECTED
BEFORE VOLUME DEPLOYMENT CAN BEGIN.



ISDN DEPLOYMENT STRATEGY

VOLUME DEPLOYMENT PHASE

GOALS: MEET CUSTOMER VOICE AND
DATA NEEDS VIA ULTIMATE
CONNECTIVITY-UBIQUITY

INCREASE REVENUES

IMPROVE NETWORK EFFICIENCY

IMPROVE NETWORK UTILIZATION

STRATEGY: DEPLOY ISDN AS RAPIDLY AS
POSSIBLE CONSISTENT WITH
THE BEST INTEREST OF THE
CORPORATION AND CUSTOMER
NEEDS

TIMEFRAME: BEGIN VOLUME DEPLOYMENT
IN MID-1990



CRITERIA FOR VOLUME
DEPLOYMENT

1 A STANDARD U-INTERFACE (THE CPE TO NETWORK
INTERFACE).

2. FUNCTIONAL CALL CONTROL FOR BASIC CALL SET-UP
(MESSAGE BASED RATHER THAN STIMULUS BASED).

3. CONTINUITY OF SERVICE (A METHOD IN PLACE WHICH
PREVENTS A CUSTOMER FROM HAVING TO GIVE UP
SERVICES THAT ARE CURRENTLY AVAILABLE TO HIM
WHEN HE CUTS OVER TO ISDN).

4. CPE WHICH IS TRANSPORTABLE BETWEEN CENTRAL
OFFICES AND SOFTWARE UPGRADABLE AS
STANDARDS EVOLVE.

5. INTERWORKING CAPABILITIES AMONG ISDN ENTITIES
AND WITH NON-ISDN NETWORKS SUCH AS CCS7,
PULSELINK, INTELLIGENT NETWORKS, ETC.

6. ESTABLISHED OPERATIONS ENVIRONMENT TO
SUPPORT END-TO-END ISDN SERVICES FOR ORDERING,
PROVISIONING, BILLING AND MAINTENANCE ON A
"FLOW THROUGH" BASIS.

7. AVAILABILITY OF SIGNALING SYSTEM 7 TO ENSURE
THE INTERWORKING OF ISDN SERVICES BETWEEN ISDN
CENTRAL OFFICES.



BELLSOUTH ISDN TECHNOLOGY

i DIGITAL C.O. CAPABILITY

- 1987: 18% OF 1500 C.O.'S

- 1990: 75% OF 1200 C.O.S

* DIGITAL INTEROFFICE FACILITIES

- 1987: 90%
- 1990: 100%

* DIGITAL LOCAL LOOP CAPABILITY

- 1987: 90%
- 1990: 90%

CONCLUSION: MANY OF THE ISDN NETWORK
PIECES ARE ALREADY IN PLACE.



ISDN STANDARDS ARE NOT ALL
RESOLVED:

0 SIGNALING FOR VERTICAL FEATURES

0 PRIMARY RATE INTERFACE

* INTERWORKING WITH SS#7

* INTERWORKING WITH SNA

* UPGRADEABLE, TRANSPORTABLE CPE



MODIFICATION OF SUPPORT SYSTEMS

ORDERING/PROVISIONING/BILLING AND
MAINTENANCE SYSTEMS MUST HANDLE ISDN
AS POTS IS TODAY

* ISDN COMPLICATES THE EQUATION

SEVERAL TYPE SWITCHES
MULTIPLE TELEPHONE NUMBER, TRANSMISSION
CHANNELS AND SERVICES PER LINE

-USAGE BILLING
- ESSX, PULSELINK, ACCUPULSE AND SS#7

COMPLEXITY ROLLED INTO ONE LINE

WE WILL PROVIDE NETWORK
MANAGEMENT/MAINTENANCE

SUPPORT SYSTEMS MODIFICATIONS MUST BE
IN PLACE BY 1990

- BELLSOUTH FUNDING OF ISDN ICRP
- BELLCORE FUNDING OF NETWORK OSS
-CUSTOMER WANTS CONTROL
- WE WANT NETWORK BASED CONTROL BY USER



ISDN MARKETPLACE

CUSTOMER NEEDS AND PERCEPTION OF ISDN

WHAT DOES THE ARMY AND OTHER CUSTOMERS NEED?

* COMMON INTERFACE TO VOICE/DATA SERVICES
* HIGH CONNECTIVITY (ANY CPE TO ANY HOST)
* ERROR FREE DATA TRANSMISSION
* NETWORK MANAGEMENT AND CONTROL

(BANDWIDTH, MOVES, CHANGES, SERVICES)
IMPROVED PRICE PERFORMANCE (REDUCE PRICE
OR ADD VALUE)

* INTERWORKING ISDN AND NON-ISDN SERVICES
* VALUE ADDED DATA TRANSPORT SERVICES

HOW DOES THE MARKETPLACE PERCEIVE ISDN?

CONFUSION ON WHAT IT IS, AVAILABILITY,
BENEFITS, COSTS
EXTENSION OF EXISTING PRODUCTS (ESSX, DATA)
AT LOWER COSTS
WOULD LIKE ONE VENDOR TO TAKE CARE OF THEIR
CPE, SNA, DATA TRANSPORT SERVICES



ISDN MARKETPLACE
(CONTINUED)

ISDN WILLINGNESS-TO-PAY

SEVERAL ISDN CUSTOMERS OR PROSPECTIVE CUSTOMERS
WERE ASKED ABOUT THEIR WILLINGNESS-TO-PAY FOR
ISDN BASED SERVICES:

0 ANSWERS RANGED FROM 1.2 TIMES TO 3 TIMES
CURRENT LINE CHARGES

"1.5 TIMES" FIGURE HAS BEEN DISCUSSED
THROUGHOUT OUR INDUSTRY

BOTTOM LINE IS THAT CUSTOMERS EXPECT TO SAVE
MONEY WITH ISDN

LOWER TELEPHONE BILL

- IMPROVED PRODUCTIVITY

-ADDED VALUE TO BUSINESS OPERATIONS

* WHAT ARE THE CUSTOMER APPLICATIONS
FOR ISDN?

- DATA TRANSPORT
PC TO PC
PC TO HOST/SERVER
HOST TO HOST
LOCAL LANS TO THE WORLD



ISDN MARKETPLACE
(CONTINUED)

- USER ACCESS SECURITY

ELECTRONIC MAIL WITH GRAPHICS

FAST FAX

VOICE/DATA CONFERENCE CALLING

POINT OF SALE (VERIFICATION, INVENTORY)

AUTOMATIC CUSTOMER RECORD RETRIEVAL

CAD/CAM/CAE IMAGE TRANSFER

STILL FRAME VIDEO (PHOTOS, X'RAYS)

BROADBAND ISDN
HDTV
FULL MOTION TELECONFERENCING
VIDEO CATALOGUES
VIDEO TROUBLE SHOOTING



INTEGRATED SERVICES DIGITAL NETWORK
ThAN8rON TO IDS

"I" sR uV Ls V~eiata
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HIGHLIGHTS OF BELLSOUTH'S
LIMITED DEPLOYMENT

ACTIVITIES

DUNWOODY 5ESS, ATLANTA - MARCH 1988

CUSTOMERS: PRIME COMPUTER
-25 BASIC RATE INTERFACE LINES
-1 PRIMARY RATE INTERFACE LINE

HAYES MICROCOMPUTER
PRODUCTS
-35 TO 48 BASIC RATE LINES

AT&T SOUTHEAST REGION
OPERATIONS
-400 BASIC RATE LINES

TRUST COMPANY OF
GEORGIA
-50 BASIC RATE LINES

CONTEL NATIONAL
HEADQUARTERS
-10 BASIC RATE LINES



HIGHLIGHTS OF BELLSOUTH'S LIMITED

DEPLOYMENT ACTIVITIES (CONTINUED)

CUSTOMER APPLICATIONS

INTEGRATED VOICE/DATA
OFFICE AUTOMATION
FILE TRANSFER

PC TO PC
PC TO HOST
HOST TO HOST

ORDER ENTRY
- SYSTEMD MODELING
- HIGH SPEED DATA TRANSPORT

HOST TO HOST
RESEARCH AND DEVELOPMENT

DATA/TELECOMMUNICATIONS
INTERFACE

SLOW SCAN VIDEO
RESIDENCE TO BUSINESS "WORK AT HOME"

INTEGRATED VOICE/DATA
PC TO HOST
PC TO PC

ISDN CAPABILITIES AND SERVICE OPTIONS
(5ESS4.2)

- BASIC AND PRIMARY RATE
- BUSINESS GROUP CIRCUIT SWITCHED VOICE
- LOW SPEED PACKET SWITCHED DATA
- HIGH SPEED PACKET SWITCHED DATA
- CIRCUIT SWITCHED DATA
- SINGLE LINE VOICE

LOW SPEED MODEM DATA



CAHABA HEIGHTS 5ESS,
BIRMINGHAM - 4Q88

CUSTOMERS: BELLSOUTH SERVICES
HEADQUARTERS SOUTH
CENTRAL BELL OPERATIONS -

ALABAMA
-300 BASIC RATE LINES

CUSTOMER APPLICATIONS

- OFFICE AUTOMATION
° INTEGRATED VOICE/DATA
- FILE TRANSFER

PC TO PC
PC TO HOST
HOST TO HOST

- ORDER ENTRY
- NETWORK MANAGEMENT
- RESEARCH AND DEVELOPMENT
- SLOW SCAN VIDEO
- STILL FRAME VIDEO
- RESIDENCE "WORK AT HOME" DATA NETWORKING
- USER TO USER SIGNALING

ISDN CAPABILITIES/SERVICE OPTIONS

- BASIC AND PRIMARY RATE
- BUSINESS GROUP VOICE
- SINGLE LINE VOICE
- 64 KBPS CIRCUIT SWITCHED DATA
- LOW SPEED PACKET SWITCHED DATA, D CHANNEL
- LOW SPEED MODEM POOL DATA
- HIGH SPEED PACKET SWITCHED DATA

USER TO USER SIGNALING, D CHANNEL



THE HEATHROW
DEVELOPMENT DMS100,

LAKE MARY (ORLANDO), FLORIDA
3Q88

CUSTOMER: A JOINT VENTURE BETWEEN
SOUTHERN BELL AND
HEATHROW LAND AND
DEVELOPMENT COMPANY

OBJECTIVE: OFFER ADVANCED STATE OF
THE ART COMMUNICATIONS
NETWORK AND SERVICES FOR
A PLANNED COMMUNITY

-RESIDENTIAL 3,470 UNITS
-BUSINESS 4.2M SQUARE

FEET OFFICE
COMPLEX

-COMMERCIAL CONFERENCE
CENTER WITH
3 HOTELS

-RETAIL 155K SQUARE
FEET SHOPPING
CENTER



THE HEATHROW DEVELOPMENT

(CONTINUED)

HEATHROW SERVICE OFFERINGS

RESIDENTAL: BASIC AND PRIMARY ISDN
CAPABLITIES/SERVICES

SECURITY MONITORING/ALARM

CATV SERVICES

BROADBAND ISDN SERVICES
HDTV
STEREO/HIFI AUDIO
TELECONFERENCING VIDEO

RECREATIONAL SERVICES
DOWNLOADING VCR
ON SITE SPORTS EVENTS

HOME BANKING

ENERGY MANAGEMENT

METER READING

ACCESS TO DATA NETWORKING
INFORMATION SERVICES
WORK AT HOME

TRIAL SITE FOR NEW SERVICES



THE HEATHROW DEVELOPMENT

(CONTINUED)

COMMERCIAL

ADVANCED CONFERENCE CENTER FACILITIES
REMOTE TRANING CLASSES FROM COLLEGE

- HOTEL CONFERENCING PACKAGE
- SECURITY, ALARM, ENERGY MANAGEMENT
- BASIC, PRIMARY, BROADBAND ISDN

CAPABILITIES/SERVICES

BUSINESS

BASIC, PRIMARY, BROADBAND ISDN
CAPABILITIES/SERVICES

EXISTING ESSX AND DATA TRANSPORT SERVICES

SECURITY AND ALARM

CARD ACCESS CONTROL THROUGHOUT CENTER

WORK AT HOME CAPABILITY - "HOME OFFICE"

T-1 AND FIBER INTERCONNECTS TO BUSINESSES

VIDEO CONFERENCING CAPABILITIES

TRIAL SITE FOR NEW BUSINESS SERVICES

RETAIL

CONNECTIONS FOR HOME SHOPPING AND HOME
BANKING



BENEFITS FOR THE US ARMY

STANDARD CPE INTERFACE (SINGLE
INFORMATION OUTLET)

VOICE, DATA, IMAGE SERVICES OVER THE
SAME LINE

ULTIMATE CONNECTIVITY
(ANY TERMINAL TO ANY DATA BASE/HOST)

* END TO END DIGITAL NETWORK (HIGHER
SPEEDS, GREATER ACCURACY).

* TRANSPORT OF HUMAN TO COMPUTER
INTERACTIONS

* DATA NETWORKING TO COMMUNITY OF
INTEREST VIA COST EFFECTIVE PUBLIC
NETWORK

* REAL TIME CUSTOMER CONTROL (MOVES,

CHANGES, REARRANGEMENTS)

* ELIMINATION OF LANS AND COAXIAL
CABLE



SOME OBSERVATIONS AND
CONCLUSIONS ON ISDN

* ISDN CAN BECOME THE "DATA
NETWORKING" BACKBONE THAT CONNECTS
LARGE BUSINESSES WITH THEIR COMMUNITY

J OF INTERESTS VIA THE PUBLIC SWITCHED
NETWORK

" ISDN CAN BRING DATA CAPABILITY TO
SMALL BUSINESSES AND RESIDENCE
CUSTOMERS WHO CANNOT AFFORD PRIVATE
LINE SERVICES

" ISDN CAN SMOOTH THE WAY FOR GROWTH
OF THE INFORMATION SERVICES ERA

* ISDN CAN EVOLVE INTO A WORLDWIDE
NETWORK AND STANDARD

* ISDN CAN ENABLE INNOVATION IN THE
COMPUTER/TELECOMMUNICATIONS
INDUSTRY AS CUSTOMERS IDENTIFY NEW
APPLICATIONS, AND MANUFACTURERS
ENHANCE TECHNOLOGY



SOME OBSERVATIONS AND
CONCLUSIONS ON ISDN

(CONTINUED)

ISDN TECHNOLOGY WILL BE DRIVEN MORE
AND MORE BY THE MARKET PLACE UNTIL
THE "RIGHT" BALANCE IS ACHIEVED TO
PRODUCE

- VALUE ADDED SERVICES
- PRICE PERFORMANCE
- MARKET OPPORTUNITIES

BELLSOUTH IS BRINGING MARKETING AND
TECHNOLOGY TOGETHER
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Army Telephone Communications and ISDN

Capt. Mark Corzine, U.S. Army, PM Switched Systems
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DoD Planning for ISDN

Dr. Owes Halpeny, Defense Comunincations Agency
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What We Learned

Mr. Matt Whittington, State of Arizona
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ISDN from U.S. West

Mr. Lee Bryant, Mountain Bell
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